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Abstract
Group model-building is increasingly used to support strategic decision-making in 
organizations. However, little is known about its effectiveness, apart from anecdotal evidence 
and statements by consultants that it works. This article reports on an assessment study of six 
group model-building projects. Since few tested theories are available, case studies and a 
qualitative research approach were used to shed more light on the effectiveness of group 
model-building projects in real organizations working on real strategic problems. The results 
show that a number of hypotheses known from experience or textbook theory were 
‘confirmed', while others were only partially confirmed or should be rejected on the basis of 
the six cases investigated. © 1997 by John Wiley & Sons, Ltd. Syst. Dyn. Rev. 13, 3-31, 
1997
(No. of Figures: 22 No. of Tables: 3 No. of Refs: 24)
B uilding m odels w ith  a group of stakeholders has becom e an established approach 
to support strategic decision-m aking. Involving these stakeholders helps to 
generate relevant inform ation regarding the issue and at the sam e tim e creates 
ow nership  of and consensus on the resulting group recom m endations for dealing 
w ith  the issue. In th is way, group m odel-build ing creates m anagerial com m itm ent 
to im plem ent these recom m endations.
In the last decade, the system  dynam ics com m unity  has m ade considerable 
progress in  developing tools and techniques to support a group m odel-building 
process. G raphical facilitation  techniques, such  as causal loop diagram s, stocks- 
and-flows diagram s and graphical functions are used in  com bination w ith  
guidelines for structuring  and facilitating group sessions, group knowledge- 
elicitation  techniques and appropriate consulting  roles (e.g. M orecroft and S term an 
1994, R ichardson and A ndersen 1995; Vennix 1996). Success stories abound on the 
application  of these refined approaches to support corporate decision-m aking; the 
subject is also w idely  discussed in  scientific journals.
N evertheless, w e have rarely asked our clients if they  are as enthusiastic  about 
group m odel-build ing as we, the consultants, are. T hat is to say, we have no t often 
bothered to do so in  a system atic and rigorous m anner. There are, of course, m any 
anecdotes of m anagerial appreciation of group m odel-build ing approaches using 
system  dynam ics. Unfortunately, those are insufficient for at least two reasons. 
First, consultants rem ain suspect sources of inform ation on clien ts ' perceptions
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since they have a personal in terest in  em phasizing good new s and dow nplaying 
bad news. Second, superficial answ ers to questions like “how  did  you like it?” are 
bound to m iss m uch of the richness of inform ation tha t system atic in terview ing and 
analysis can deliver.
In th is paper an exploratory study  is described in  w h ich  clients ' op inions w ere 
asked in  extensive, structured , post-project interview s. These in terview s w ere 
transcribed and the texts w ere analysed system atically. The findings them selves 
seem, in  general, to confirm  som e of the assum ptions com m only m ade in  the field, 
bu t sim ultaneously  seem  to contrad ict o ther parts of textbook theory as well. 
M oreover, several interesting, but less frequently  m entioned, assum ptions w ere 
found to hold  up in  th is study.
In th is study  the researcher (i.e. the  first author) also acted as the consultan t in  all 
of the cases. Hence, in  th is  study  a num ber of p recautions w ere taken to increase the 
study 's valid ity  and reliability  (cf. Yin 1989). First, the researcher w as assisted by 
another person and differences in  analyses betw een these two persons w ere 
d iscussed  throughout the  study  in  order to increase reliability. Second, m em ber 
checks w ere carried out to ensure tha t conclusions draw n from the m aterial w ere at 
least recognized by those interview ed. Third, peer review s w ere conducted  by the 
three supervisiors of th is doctoral reseach project (including the second au thor of 
th is paper) as a check upon  the analyses and conclusions draw n from the data.
Research methodology
M u ltip le  case  s tu d y  design
Over a period of two and a half years, six com m ercial m odel-build ing projects w ere 
conducted  by the first author; the second au thor collaborated in  the second project. 
Each of these case stud ies has been described in  separate publications, m ainly  for 
a system  dynam ics audience, so they w ill no t be discussed at length here. These 
case stud ies varied  w idely  in  scope, content matter, c lien t type and m any other 
characteristics, bu t in  all six case stud ies the sam e specific version of group m odel­
build ing  w as used, w h ich  is know n as Participative Business M odelling or PBM 
w ith in  Origin (Akkermans 1995a). As in  m ost group-m odel bu ild ing  approaches, 
the PBM m ethod b lends system  dynam ics m odelling w ith  a non-expert m ode of 
process consulta tion  (Schein 1969; R ichardson and A ndersen 1995; Vennix 1996) 
to ensure m axim um  client partic ipation  and ow nership  of results. The projects 
w ere on the follow ing topics:
1. cycle-tim e reduction  in  new spaper d istribu tion  (Akkermans 1994);
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Fig. 1. Research model
2. creating a more collaborative attitude betw een in dependen t business u n it 
m anagers in  an IT com pany (Vennix et al. 1996);
3. a logistics strategy for a pharm aceutical com pany (Akkermans 1995b);
4. an im plem entation  p lan  for a corporate strategy in  the service industry  
(Akkermans and Bosker 1994);
5. rationalization  of branch office netw orks in  banking (Akkermans 1995c);
6. supp ly  chain  m anagem ent strategy in  electronics (Akkermans 1995a).
R esearch  m o d e l
Figure 1 show s the overall theoretical framework, or research m odel, for the 
evaluation study. It illustrates that im plem entation  results w ill depend  both on the 
quality  of the m odel that is being used and on the level of organizational su pport for 
that m odel and its recom m endations. It also show s that both w ill depend  critically  
on the quality  of the m odelling/decision-m aking process (“process 
effectiveness”).
Figure 1 also show s that there are a num ber of contingencies at play. “Data 
availab ility” and “problem  tangib ility” are exam ples of problem -related con­
tingencies, w hile “political sensitiv ity ” and “problem  o w n ersh ip ” are exam ples of 
organizational contingencies. The th ird  category of contingencies (“project design”) 
is one that is w ith in  the control of the m odeller; this is the specific design of the 
m odelling m ethod that is used. A spects of that design include, am ongst others, the
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Table 1. Aspects of 
strategic decision­
making effectiveness
Process effectiveness Organizational
platform
Model quality Implementation results
Focus Awareness Completeness Implementation of decision
Speed Consensus Thoroughness Business performance
Involvement Commitment Theory-basedness Insight
Communication Ownership Usability Organizational learning
Willingness to cooperate Confidence
usage of quantified sim ulation, w hat graphical m odelling techniques are em ployed 
and the expertise of the process facilitators.
In the m odel it is assum ed tha t business perform ance is affected by the 
im plem entation  of strategic decisions, w hich  are in  tu rn  the resu lt of a particular 
group m odel-build ing in tervention . In practice, it is difficult, if no t infeasible, to 
actually  “p rove” tha t business perform ance has changed or im proved as a resu lt of 
a group m odel-build ing in tervention  (see, for instance, Cavaleri and Sterm an 1997). 
In addition, particularly  for the later cases, the tim e frame betw een in tervention  
and assessm ent w as too short to actually  observe any changes. Hence, th is  study  is 
prim arily  lim ited  to the other factors in  the research m odel. However, in  order to get 
som e insight in to  the potential effects of the in tervention  in terview ees in  the first 
two cases of the study  w ere asked for changes in  business perform ance as a result 
of the intervention.
Figure 1 contains a top-level overview  of the research m odel. If the m odel w ere 
given in  m ore detail, each of the overall factors identified, w ould  be seen to contain 
som e four to six so-called “in d ica to rs”, or aspects of th is overall factor. Table 1 
provides listings of these ind icators for aspects of strategic decision  m aking 
effectiveness.
M ost of the labels in  Table 1 w ill be self-evident, bu t som e crucial ones require 
additional explanation. For instance, “invo lvem ent”, w hich  m eant in  general “the 
degree to w h ich  the organizational stakeholders participated  in  the decision­
m aking p rocess”, has been div ided  in to  project partic ipation  and w orkshop 
participation . Also “com m unication”, w hich  w as the catch-all for “the quality  of 
the conversational process betw een the various pa rtic ip an ts”, w as actually  
subdiv ided  into five different aspects, notably:
Exchange of ideas/v iew points: the degree to w h ich  partic ipants felt they w ere able 
to presen t the ir ideas;
O penness: the degree to w h ich  d iscussions w ere felt to be open, w ithou t h idden  
agendas;
Com m on language: the degree to w hich  a shared language w as used and 
partic ipants understood  one another;
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Table 2. Contingencies 
influencing stategic 
decision-making 
effectiveness
Fig. 2. Evaluation 
process
Problem contingencies Organizational
contingencies
Project design 
elements
Problem scope
Problem tangibility
Data availability 
Problem urgency
Political sensitivity
Top management 
support
Hierarchical diversity
Problem ownership 
Group size
Working relations
Pre-interviews
Hexagon 
brainstorming 
Causal loop diagrams 
Stocks-and-flows 
diagrams
Graphical functions
Workbooks
Propositions
Data analysis
Sim ulation
Final report 
Central/graphical 
presentation 
Facilitator skills 
Abstraction level 
Project size
(Lack of) verbal dom inance: the degree to w hich  partic ipan ts w ere able to 
contribute equally  to the discussions;
Freedom: the degree to w hich  partic ipants felt free to in troduce their ideas and 
opinions.
In addition , the objects of the nouns can be sem antically  am bigious. For instance, 
“w illingness to cooperate” refers to partic ipants ' a ttitude tow ards the m odelling 
process, w hereas “ow n ersh ip ” po in ts to partic ipan ts ' feelings tow ard the o u tp u t of 
that process, i.e. the m odel and the recom m endations that arise from it.
Table 2 presents the indicators for the various contingencies d istinguished  in 
Figure 1. For a com plete descrip tion  of all the indicators, the reader is referred to 
Akkerm ans (1995a).
Evaluation procedure
The evaluation  procedure for this s tudy  was both exploratory and  extensive. 
Exploratory, because very little sim ilar research had been conducted  in  the past, 
w hich  also led to a large num ber of variables that had to be taken into account. 
Extensive, because of its broad focus and  the huge am ount of text m aterial that had 
to be processed. The evaluation  process lasted more than  two years and has taken 
up  at least one and a half m an-years, in  w hich  approxim ately  one hundred  hours of 
tape recordings were analysed. Figure 2 show s the m ain steps taken in  this 
evaluation process, or rather, the ou tpu ts of each step.
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Fig. 3. Example of an 
observation from 
Case 5
1/2/1994 [after a learning-wheel workshop w ith one of the “test banks”]
Bank manager at the end of workship, after question on organisational platform for model: 
Original advice from internal consultant was mainly economical; it did not contain these 
kind of considerations [see session tape for rest].
Non-verbal reaction of internal consultant: Looks surprised at manager, bends over to look 
at thick portfolio w ith research data in front of him and lifts it partially as if to say “And 
w hat about this here, then?”
Session notes and  tape recordings w ere the d irect ou tpu t of the conduct of the cases 
them selves. The researchers on site, the first author and a research assistant, 
recorded the ir observations and m em os during the process and m ost of the group 
m odel-build ing sessions w ere taped; these recordings w ere transcribed afterwards. 
Figure 3 contains an exam ple of such  a m em o (see also A kkerm ans 1995c).
A n  in itia l theory  of w hat determ ined strategic decision-m aking effectiveness in  
these m odelling projects w as constructed  by the researchers. This theory w as based 
upon  a survey of the relevant existing literature on the one hand, and, on the other, 
upon  the ir experiences and discussions during the cases. This theory  was 
form ulated as a causal diagram. Its final top-level representation  is contained in  
Figure 1, bu t the original version w as far less refined or detailed.
Evaluation interview s  w ere conducted, guided by th is theory. On the basis of the 
concepts and hypotheses d istinguished  by the researchers, in terview  questions 
w ere form ulated. Some 80%  of the partic ipants in  the six cases w ere interview ed, 
and the ir answ ers w ere also taped  and transcribed. As the reader may understand, 
very m uch data w as gathered in  th is w ay (a total of som e 70 hours of spoken word). 
One central problem  in  the qualitative research w as to reduce these data in  such  a 
w ay tha t clear and reliable conclusions can be draw n. This inc ludes the process of 
coding the transcripts.
C oded transcripts  w ere thus derived from the in terview  data. This w as done by 
cutting  up  the in terview  transcrip t into sm aller so-called “scenes”. These scenes 
w ere content-analysed and one or m ore codes (or labels) w ere attached to a scene. 
These labels in  tu rn  corresponded to the aspects and ind icators presented  in  Tables
1 and 2 (e.g. com m unication, involvem ent, ow nership). The resu lt is a so-called 
“coded tran sc rip t”, for one particu lar interview ee.
C lustered data displays  fu rther reduced the data. After in terview  transcrip ts had 
been coded the results w ere clustered into an overview  of relevant statem ents by all 
the respondents w ith  regard to each of the aspects or ind icators d istinguished  in  
Tables 1 and 2. This produced so-called “clustered data d isp lay s”. These data
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displays could again be sum m arized into overall statem ents, both verbally  and 
quantitatively  (with p luses and m inuses), and then  grouped into again a higher 
level table or data d isplay  (Miles and H uberm an 1984).
Figure 4 show s a d isplay  of Level 1. Here the case data on “w illingness to 
cooperate” are show n for one particu lar case, i.e. Case 4. This d isp lay  was 
constructed  by selecting from the coded transcrip ts of each in terview  the relevant 
scenes w ith  regard to “w illingness to cooperate”. (R1 indicates “responden t 1”, R2 
“responden t 2 ”, etc.)
A crucial step  in  the analysis, reflected in  the  bottom  tw o rows of Figure 4, is the 
assignm ent o f  values (+ , -, + + , --) to verbal sum m aries. This step is crucial, 
because these values w ill be subsum ed to the higher-level d isplays and w ill be used 
in  the  cross-case analysis. The reason for th is  is tha t such  values “are less 
am biguous and may be processed w ith  m ore econom y” (Miles and H uberm an 1984, 
54). However, the verbal sum m aries are also retained in  higher-level displays, 
because “although w ords may be m ore unw ieldy  than  num bers, they also enable 
‘th ick  descrip tion ', tha t is, they render m ore m eaning than  num bers alone, and 
shou ld  be retained throughout data analysis.” (Miles and H ukerm an 1984, pp. 
54-55).
A nother th ing  w orth  noticing in  th is d isplay  is the fact tha t the tw o researchers 
w ho w orked on these displays, the au thor and his research assistant, cross-checked 
each others' assessm ents. The research assistant w ould  m ake up the in itia l display, 
the author w ould  review  th is and suggest changes he felt w ere appropriate 
(indicated by strikethrough and italic fonts in  the display). These m odifications 
w ere discussed and, at tim es, y ie lded  further changes. The reasons for all such  
alterations w ere docum ented on the displays.
As stated, Figure 4 show s a display  Level 1 for “w illingness to cooperate”, 
w h ich  is one aspect of the variable “process effectiveness” presented  in  Table 1. 
In the  next data-reduction step, results for “w illingness to cooperate” are 
com bined w ith  o ther ind icators for process effectiveness (i.e., focus, speed, 
involvem ent and com m unication). As can be seen in  Figure 5, th is is done by 
taking the “data red u c tio n ” from the bottom  rows of Figure 4 and transferring 
these to the cells in  the colum n “w illingness to cooperate” in  Figure 5. A sim ilar 
p rocedure is carried out for each of the other four ind icators of process 
effectiveness tha t m ake up Figure 5.
As can be seen in  the tw o bottom  rows, the results of the in terview s w ere then 
sum m arized per indicator. Figure 5 thus show s the overall results for one case w ith  
regard to one of the seven im portan t research concepts (i.e. process effectiveness) as 
d istinguished  in  Figure 1. Hence, for each of the six projects, seven of such  displays 
w ere constructed: one for each m easure of strategic decision-m aking effectiveness 
(i.e., “process effectiveness”, “m odel quality”, “organizational p la tfo rm ” and
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Fig. 4. Display level 1 
for “willingness to 
cooperate” in Case 4
R1 R 2 R 3 R 4 M em o ran d a /
D ocum ents
SC7: We have only 
done a part of the 
process and perhaps 
that is because some 
people did not support 
the process and don’t 
believe in it, that I 
don’t know.
SC20: We stopped 
halfway, partially also 
because one or two 
people didn’t believe 
in the approach.
SC22:1 certainly do 
believe that everyone 
tried to contribute 
positively, but during 
the process I got the 
feeling "This is not 
going right, we are not 
achieving our goal", 
then after a certain 
time you quit.
SC4: (on grouping hexagons): I shifted 
a few and the dominant players were 
shifting them back, so I sav foraet it. 
SC8:1 think there were, let’s say, at 
least one absolutely for sure and one or 
two, I would say, dubious who did not 
agree with the objectives.
SC11: 1 got the impression that it was 
kind of commissioned by one guy 
without really anyone around him 
wanting it particularly... When one say 
says "I think it is a very good idea and 
we”re gonna do it" and eveiyone else 
around would prefer to be somewhere 
else, it is not actually destined to give 
the right result... A lot of people 
thought it was a waste of time from the 
beginning.
SC14:1 think the fundamental problem 
was the way the thing was initially 
started by one man, saying this is a 
good idea without really considering 
how to do it, and it wasn’t a 
management team kind of decision. 
SC16:1 know a number of people 
pushed for it to be cancelled.
SC18: E. [the project sponsor— HA] 
wanted to carry on at the end of the 
day; eveiyone else really said stop it. 
SC22: It kind of never worked because 
people were getting frustrated by it. 
SC31:1 think nobody there got 
committed to it at all 
SC32: If one is gonna do this, one of 
the first things is to make sure you have 
the right commitment from the right 
people.
SC33: ...You just get a memo saying 
you will be there
SC34:1 know a number of people was 
kind of ...well, how do we get out of 
this thing? Some even categorically 
cancelled it out of their diary.. Lots of 
last minute bookings....
SC37: You really need to have at least 
a commitment generally amongst the 
people
SC39: The commitment [to the process] 
has to be right
SC5: (People did not 
know the method...) 
Now there was a 
disbelief in the 
technique and therefore 
people who said: "Why 
am I sitting here?" and 
got irritated, and so on. 
SC 10:1 somewhat had 
the impression that this 
was a sale made by B. 
[the author’s consulting 
company —HA] 
(Wasn’t it supported by 
the people?) No., there 
had been internal 
tension regarding that 
session.. There has to 
be a large willingness 
to do this.
SC11: 1 think that the 
original setting already 
indicated the 
impossibility of 
success. I did not 
believe in it myself, I 
have tried one week 
before to have it 
cancelled.
SC13:1 think that 
eveiyone who 
was present there 
had a veiy 
positive attitude 
to give that input 
that could be 
expected from 
him at that time 
[insinuating that 
this was not the 
case by me 
resulting in 
irritation, 
interviewer]
HA: There 
were three 
kinds of 
unwillingness:
1. People did 
not want the 
new strategy, 
and did not 
want to talk 
openly about 
their objections 
(R 2 ,R 4 )
2. People did 
not want this 
participatory 
process, this 
method (R6 - 
not interviewed 
-according to 
R3)
3. People did 
not want to 
discuss this 
issue with their 
subordinates in 
this way (R3)
3 scenes
SUMMARY: 2 people 
did not support the 
process, and because 
things were going so 
bad R1 also quit 
himself.
R a tin g : +/- 
Most wanted to 
contribute positively, 
but not everybody
13 scenes.
SUMMARY: Many people did not want 
this project, they were forced to 
participate 
R a tin g : - ­
Referred to very often
3 scenes.
SUMMARY: Project was 
forced, people did not 
want it and did not 
grasp it.
R a tin g : minus 
Gould-also be double
Ra t in g : - - 
Others did not want it, 
even R 3 did not want it 
himself either HA
1 scene 
S u m m ary : 
attitude was 
positive Gives 
vague/diplomatic 
reply, no reply 
really. HA 
R a t in g :  plus 
R a t in g : NA (HA)
21 references.
OVERALL: -  - Several people did not want this project at all.
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Fig. 5. Display level 2 
for various aspects of 
process effectiveness 
in Case 4
PROCESS
EFFECTIVENESS
Focus Speed Involvement Communication Willingness to 
cooperate
Mindmaps pre­
interviews
NA NA NA no open
communication, 
verbal dominance, 
old gang dominant 
coalition (2 ref)
NA
Sessions there is too little 
steering, there’s no 
direction and it’s 
not about the 
project goal (13 
ref)
NA +: good that 
everybody is sitting 
round the table (1 
ref)
-: a lot of 
discussion, partly 
because of a lack 
of common 
language and a 
dominance of two 
people (13 ref)
NA
R1 post-interview bad focus due to 
lack of steering 
facilitators (11 ref)
-: no speed because 
of bad focus (4 ref)
+: all important 
people were there 
and had a part in 
the project (4 ref)
+: mutual 
discussion was 
good, though 
sometimes some 
dominance and 
lack of common 
language. Enough 
room to participate 
and open
atmosphere (14 ref)
±: most people 
tried to cooperate 
although some 
people weren t 
behind the 
process. In the 
end it went 
wrong and I was 
not behind it any 
more (3 ref)
R2 post-interview --: wrong subject 
and bad steering 
(20 ref)
-: too quick, no 
time to come to an 
agreement (2 ref)
--: wrong balance 
in national and 
international 
people (8 ref)
—: hardly any 
discussion, no 
common language, 
dominance of some 
people and lack of 
openness (21 ref)
—: most people 
didn’t want the 
project, they 
were told to 
cooperate (14 
ref)
R3 post-interview --: too many 
different goals and 
too much talking 
about subjects 
already known by 
most participants 
(9 ref)
-: too quick for 
some and too much 
repetition for 
others (7 ref)
-: wrong setting 
because of 
background of 
people and group 
size (7 ref)
-: no common 
language and little 
openness because 
of hierarchy and 
internal goals ( 8 
ref)
-: people were 
forced to 
cooperate, they 
didn’t want it 
and didn’t 
understand it (3 
ref)
R4 post-interview —: different goals 
and no steering (7 
ref)
-: no speed because 
the difference in 
goals made it 
difficult to come to 
agreement (2 ref)
+: right people 
were there, other 
factors meant that 
they couldn’t 
contribute totally 
(5 ref)
±: no common 
language, 
atmosphere was 
open (5 ref)
NA
Memoranda people talk 
about method not 
about project 
goals, model coach 
takes over 
facilitating (2 ref)
right people were 
there, but didn’t 
participate equally
±: gradually more 
discussions during 
sessions, dominant 
people don’t 
overrule
discussions (2 ref)
—: who did  want 
the project, now 
I am beginning 
to doubts about 
the sponsor. HA
Documents NA NA NA +: philosophy of 
company is 
openness and 
respect, and no 
hierarchical 
dominance (1 ref)
NA
# ref 62 15 26 66 20
OVERALL --: different goals, 
wrong subject, 
insufficient 
steering
-: for some too 
much speed, for 
others too little, 
both because of 
bad focus
+: all
important/relevant 
people, background 
of the participants 
caused problems
-: no common 
language, some 
dominance and 
lack of openness; 
free thinking and 
mutual discussion 
was possible
some people 
didn’t want the 
project
OVERALL Ratinoh minus 
Rating: — (double minus)
I f  this was not a bad process then when are processes bad? It was a nightmare! HA 
Involvement was okay but bad focus and communication caused lack of speed and not everybody was 
willing to cooperate
191 ref
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“im plem entation  resu lts”), two for organizational and problem  contingencies and 
the seventh  for the various aspects of project design. These then  w ere grouped 
together once more, according to the  sam e m ethodology, into a single data m atrix 
tha t show ed the overall assessm ent of the various elem ents of strategic decision­
m aking effectiveness for th is particu lar case (see A kkerm ans and Bosker 1994 and 
A kkerm ans 1995a). From there it is only a sm all step to a fourth  level of data 
reduction, i.e. an overall assessm ent of the effectiveness of the six cases together, 
as show n in  Table 3 in  the section on the m ain  findings of the study.
Causal diagrams p er  case  w ere constructed  sim ultaneously  w ith  the data m atrices 
as a separate stream  of analysis. The reason for th is is tha t data m atrices as 
described above may give a good description  of the “in p u ts” to the strategic 
decision-m aking process and its “o u tp u ts”, bu t they do no t provide an explanation  
of w hy these particu lar results w ere obtained, e.g., explanations of questions like: 
“W hat caused com m itm ent to be high in  th is case?” or “W hy w as com pleteness 
only m oderate?”. For that purpose causal diagram s are em ployed.
In qualitative research, a causal netw ork is described as “a visual rendering of the 
m ost im portan t in d ependen t and dependen t variables in  a field-study and of the 
rela tionsh ips betw een th em ” (Miles and H uberm an 1984, 132). It is considered as 
“the analyst's m ost am bitious attem pt at an integrated understand ing  of a s ite .” 
(Miles and H uberm an 1984, 142).
In developing a causal netw ork, one can choose betw een tw o k inds of generic 
analytic approaches. In the deductive  approach, the researcher starts w ith  a 
prelim inary  causal netw ork, based upon existing theory, and looks for data tha t w ill 
confirm  or, even better, refute th is netw ork. In the inductive  approach, the 
researcher looks for m ention  of causal links in  the case data and based on these 
references constructs a causal netw ork “bottom  u p ”, leaving the confrontation of 
th is causal netw ork w ith  existing theory un til afterw ards (see M iles and H uberm an 
1984). In th is study, a m ixture of both approaches w as used. The variables from the 
research m odel and several relations betw een them  w ere already available at the 
tim e of the causal case analysis. In that sense, the approach w as deductive: research 
started  off from a (partial) prelim inary  causal netw ork. On the o ther hand, initial 
versions of these causal netw orks w ere constructed  “from the ground u p ”, from 
actual clues in  the case m aterial. To tha t degree, the approach w as inductive.
This bottom -up construction  w as perform ed by collecting from the case data 
d irect references to causal reasoning. The researchers scanned all the cells in  
D isplay Level 1 for m entions of causal relations involving elem ents of the  research 
m odel. Som etim es these rem arks are very direct, som etim es they are little  more 
than  clues. (For a m ore detailed descrip tion  of Case 2, see Vennix et al. 1996 or 
A kkerm ans 1995a.). These relations w ere then  plo tted  in  a causal network. Figure
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Fig. 6. Causal network 
for model quality in 
Case 2
6 show s the results of this p lo t for Case 2. Every relation  that is not m arked w ith  an 
asterisk (*) was inferred directly  from case evidence (we w ill go into these m arked 
relations a little later).
The inform ation density  of such  a causal netw ork is very high: a considerable 
num ber of variables are displayed, together w ith  their scores. They are grouped in 
boxes, each of w hich  represents an overall concept of the research m odel. The score 
for the overall concept “m odel qua lity ” is also show n. Finally, the d irections of the 
causal relations are also ind icated  w ith  “S ” for “sam e” and “O ” for “oppo site”.
In qualitative research a causal diagram also has associated text describing the 
m eaning of the connection  betw een the factors. Such a textual descrip tion  for the 
causal netw ork in  Figure 6 is show n in  Figure 7. Each variable, each relation in  the 
network, has a num ber; each relation  is described separately  and  refers to that 
specific num ber. One can study  the diagram, one can read the text, or one can do 
both.
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Fig. 7. Verbal descrip­
tion of the “model 
quality” network in 
Figure 6
The quality of the model was inadequate. Formulated in general terms, the model-based 
analysis of the problem was OK, but we didn 't succeed in finding good solutions for the 
problem in the model-building process.
“Model Quality” is built up from a number of aspects: “com pleteness”, “throughness” (of 
analysis), “theory-basedness” (the degree to w hich existing theory is used) and (practical) 
“usability”. Regarding these aspects, the following can be said:
29 The completeness of the analysis was acceptable
*24^29 This was especially so considering the wide scope of the problem.
A number of the techniques used contributed to this completeness. Mentioned 
specifically are:
34^29 brainstorming w ith hexagons:
33^29 the usage of matrices and, more generally:
35^29 the central presentation, that enabled it to capture and keep track of most of 
the discussion.
36^29 Respondents are less positive about the usage of propositions, one feels that 
this obscures aspects of previous discussions.
28^29 Broad involvement in the project, in itself, improves completeness, but as 
indicated this involvement left something to be desired sometimes.
30 The thoroughness of the analysis was insufficient. (By thoroughness we mean 
the degree to w hich all the required analyses have been conducted.)
37^30 The conceptual modelling skills of the facilitators did contribute,
*25^30 but the problem itself was so complex
*21^30 and intangible in nature that no good solutions came from the analysis.
31 This made the practical usability of the model limited.
Why were there no good solutions found? The interviews give no clear 
explanations for this. Possible explanations are:
*32^30 Insufficient use was made of normative theories on how to design new 
organisational structures (if these exist)
*26^25 This problem was so complex because it is a design issue: designing a new 
organisational structure is a far more difficult assingment than analysing the 
current structure. This is because there are so many options.
*27^29 Finally, this might not have been the right management level to w hich to
address this question. These managers were pilots, not aircraft builders, left 
alone aircraft designers; only top management of the company can make such 
choices.
M em ber checks p er  case  is a procedure to im prove in ternal valid ity  of the case (see 
Yin 1989). In a m em ber check, “one presents facts and in terpretations to 
partic ipants to establish w hether the reconstruction of reality as the researcher sees 
it  is also recognisable to th em ” (Hutjes and van Buuren 1993, p. 212). In this 
research project, both m em ber checks and peer review s w ere conducted for the case 
m aterial. In the  m em ber checks, each respondent received a copy of the causal case 
analysis. Each w as asked to look at the in terpreta tions described, paying special 
atten tion  to the m arked (*) relations, because these contained the researcher's ow n 
interpretations. This suggestion m ay have helped  to reduce the am ount of data 
respondents had to check, bu t m any respondents ind icated  tha t they w ere m ore or 
less overw helm ed by the am ount of data that they w ere confronted w ith  and gave
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Fig. 8. Cross-case 
scatter plot for 
sim ulation -► 
thoroughness
use of simulation ++
fairly general answ ers. Som etim es the replies were more specific, m ainly  w hen  the 
in terpretations presented  in  the analysis w ere regarded as controversial. In general, 
therefore, the researchers saw  the m em ber check as little  more than  a fairly crude 
“sanity  check” on case analysis: if the researcher was really  talking nonsense, the 
respondents w ould  tell him  so, w hereas if the analysis looked plausible, they 
w ould  tend to agree w ith  it.
Cross-case scatter p lo ts  w ere a key elem ent in  the cross-case analysis process that 
started  next. Cross-case scatter plots are “figures that d isp lay  data from all sites on 
two or more dim ensions of in terest that are related to one another. Data from the 
sites are carefully scaled, and laid  out in  the space form ed by the respective axes.” 
(Miles and Huberm an, 1984, 181). Figure 8 show s such  a “scatter p lo t” of the data 
on the relation: “the use of sim ulation  im proves thoroughness”, one of the textbook 
theories in  system  dynam ics, if  not in  all quantitative m odelling d iscip lines. In this 
research, scatter plots w ere constructed  by translating  the “--” to “ + + ” values for 
each of the m odel variables into a five-point scale.
Figure 8 suggests that, at least in  the six cases investigated, the use of sim ulation  
seem s to relate positively w ith  perceived thoroughness of the analysis. (Please note 
though that although the m ethod superficially  resem bles bivariate statistical 
analysis, no statistical generalization is im plied. We are m erely looking at how  well 
the case data fit our research model.)
For this particu lar relation, we can probably say that the relation was confirm ed 
by the data from the six cases. We can do this w ith  som e confidence because the 
ranges of values are fairly broad for both variables. However, this does not m ean 
that projects w ithou t sim ulation  cannot result in  thorough analyses; this scatter
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p lo t only v isualizes som e case evidence for the hypothesis — w hich  is w ell 
grounded in  the literature — tha t sim ulation  m odelling is instrum ental in  achieving 
a thorough analysis of a problem .
A final rem ark is on the d irection  of causality. In th is relation, it seem s obvious 
tha t the use of sim ulation  leads to thoroughness and no t the other w ay round. 
W ith som e relations, however, th is is less straightforw ard. Does focus im prove 
com m unication, or does good com m unication lead to focus? In th is respect, the 
follow ing po in ts are relevant:
Because everything affects everything else, w e have to m ake a selection of w hat 
relations we feel are m ost relevant. This selection  is m ade on the basis of a review  
of the literature and /o r inform ation from the evaluation interview s.
For several relations, causality  is probably bi-directional: good focus leads to better 
com m unication  and in  a process w ith  good com m unication it m ay be easier to 
achieve good focus. However, th is w as only assum ed in  those instances w here both 
causal d irections w ere m entioned in  the literature or were m ade explicit in  the case 
data, such  as w ith  “com m unication leading to in sig h t” and “insight leading to 
com m unication”.
R evised theory. The last step in  the evaluation procedure w as to revisit the causal 
relations tha t w ere in itia lly  defined on the basis of a sam pling of the literature and 
the experiences of the researchers as consultan ts and confront these relations w ith  
the cross-case evidence tha t had  been accum ulated  for them . This analysis focussed 
on two specific categories of causal relations in  particular:
Textbook theory: relations tha t w ere found to be often cited in  the literature sam ple 
tha t w as taken (e.g. M orecroft and Sterm an 1994 for the field of system  dynam ics, 
bu t see A kkerm ans (1995a) for a com plete list).
Exploratory theory: causal relations tha t w ere no t part of the textbook theory  but 
tha t w ere nevertheless found to be supported  strongly by the cross-case 
evidence.
Results
In th is section  w e w ill discuss the m ain  findings of th is study, and presen t them  in 
three parts:
1. an evaluation of overall effectiveness of the group m odel-build ing process;
2. an evaluation  of “textbook th eo ry ” relations on the basis of the cross-case 
evidence;
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Table 3. Strategic 
decision-making 
effectiveness by case
Overall concept Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Process effectiveness + + -/+ _ + + /-
Model quality + -/+ + - + + /-
Organizational platform ++ + ++/+ - ++/+ ++/-
Implementation results ++ + /- + -/+ + -/+
3. an assessm ent of the exploratory relations tha t w ere strongly confirm ed by the 
cross-case evidence.
E va lu a tio n  o f  overa ll e ffec tiven ess  o f  th e  g roup  m o d e l-b u ild in g  pro cess
In general, the results of these six projects w ere fairly positive. Table 3 show s how  
the six cases scored on the four key elem ents of strategic decision-m aking 
effectiveness tha t w ere distinguished. It show s that only Case 4 w as a clear failure, 
albeit a failure tha t generated im portan t insights for the  consultants and 
im provem ents to the PBM m ethod. It also show s that, in  general, these projects 
scored very high on organizational platform , the overall concept in  w h ich  concepts 
like consensus, ow nership  and com m itm ent are grouped.
E va lu a tio n  o f  “tex tb o o k  th e o r y ” re la tions
Of the 66 relations d istinguished  in  the original research m odel, only a lim ited  
num ber (11) w ere found to be frequently  discussed in  the literature. These relations 
are depicted  in  Figure 9. This figure also ind icates w h ich  relations w ere confirm ed 
or partially  confirm ed by cross-case analysis. Each of these relations has been set 
against the case data results. In particular, a com parison has been m ade betw een the 
scores for each of the  variables m entioned  in  each of the cases. If a relation between, 
for instance, “invo lvem ent” and “o w n ersh ip ” w as presen t in  these cases, then  one 
w ould  expect tha t w henever involvem ent w as high, ow nership  w ould  also be high, 
and vice versa.
Figure 9 show s only three “sm iling face” icons, w h ich  m eans tha t only three of 
the 11 “textbook theo ries” w ere clearly confirm ed by the data from our six studies. 
Three additional relations w ere m oderately confirm ed, as is ind icated  by the 
balanced seesaws. The rem aining five w ere all refuted (that is, w e found cases 
w here the relation did  no t ho ld  up). We w ill discuss each category in  som e more 
detail.
c o n f i r m e d  t e x t b o o k  t h e o r y  r e l a t i o n s . In th is category w e get w hat w e w ould  
expect according to the standard  theory, so there are no t too m any surprises.
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Fig. 9. Textbook 
theory
Fig. 10. Ownership -► 
commitment
process facilitation skills
client ownership ++
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O wnership ^  com m itm ent. Textbook theory  declares that it is im portan t to get 
m axim al client ow nersh ip  of a m odel because client ow nership  w ill lead to 
com m itm ent from the client to im plem ent the m odel’s recom m endations. If clients 
do not feel that a m odel is theirs, they are un likely  to act upon  it. This is strongly 
confirm ed by the case data, as Figure 10 shows. Incidentally, this also illustrates the 
academ ic relevance of unsuccessful case studies; for had it not been for the disaster 
of Case 4, only  a very narrow  range of values w ould  have been observed. 
C om m unication ^  consensus. The relation betw een com m unication and con­
sensus is often discussed in  the literature, bu t is not universally  regarded as a 
strictly  positive one. In politically  sensitive situations, it has been suggested that 
in tensive com m unication  m ay have a negative im pact on consensus (McGrath 
1984; M intzberg 1994). For the data of our s tudy  we have to take into account that 
we m easured the quality  of com m unication rather than  its intensity. The better the 
quality, the easier it is to reach consensus (Figure 11). This idea w ould  seem to be 
confirm ed by the case data, for in  Case 4, the only highly political sensitive project, 
consensus d id indeed  reach an all-tim e low. In all o ther cases good com m unication 
coincided w ith  fair to high levels of consensus.
Process facilitation skills ^  focus. For neither the researcher nor the practitioner 
w ill it come as a surprise  that this relation was upheld : w henever process 
facilitation skills w ere perceived as good, focus was good, and vice versa. However, 
as stated, the d irection  of causality  m ay be less clear.
p a r t i a l l y  c o n f i r m e d  t e x t b o o k  t h e o r y  r e l a t i o n s . Relations were described as 
partially  confirm ed if the relation  was upheld  in  four or five of the six cases.
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thoroughness of analysis ++
Especially because of one or tw o outliers in  the case evidence, the results here start 
to display  som ew hat more “surprise  behav iou r”.
• Thoroughness ^  confidence. For instance, it w ould  seem  obvious that, the more 
thorough partic ipants perceive the analysis to have been, the more confidence 
they w ould  have in  the resulting  recom m endations. This is the overall picture 
that comes across from glancing at Figure 12. However, there are two obvious 
exceptions to the rule. The first is Case 3, w here the analysis was considered to 
be fairly thorough, yet confidence was only m odest because hardly  any real- 
w orld  data had been available to test the m odel recom m endations (this was a 
new  com pany w ith  a un ique product in  a new  market). The o ther is Case 2, 
w here there was no quantitative validation, bu t partic ipants still felt they had the 
right m odel.
• S im ula tion  ^  insight. The claim  is an  obvious one and has long been a 
cornerstone of system  dynam ics m odelling: through conducting  sim ulation  
experim ents one learns about a problem . If we look at Figure 13, we see that this 
relation was upheld  in  five out of six cases. In Case 2, partic ipants ind icated  that 
they had learned a great deal about the issue at stake, i.e., reasons for lack of 
collaboration betw een business units, although there was no sim ulation  
m odelling em ployed. So perhaps we shou ld  conclude that this relation is 
confirmed, bu t that it w orks only  in  the positive sense: sim ulation  does lead to 
insight, bu t there are o ther ways to gain insight from a m odel than  quantified 
sim ulation. As Case 2 illustrates, a qualitative m odel can also lead to substantial 
learning. o n e  really w ould  need more qualitative cases than  the two show n in
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”  client involvement ++
th is graph to assess the valid ity  of th is relation properly  (and, of course, far more 
quantitative cases as well).
• Invo lvem ent leads to insight. The idea that involvem ent in  a m odelling process 
generates learning and insight is another cornerstone of all participatory  
m odelling techniques. One first observation from Figure 14 is that the scores for 
involvem ent are disappointing. One in terpretation  of these data could be that the 
client w ill generally learn  a great deal, w hether everybody is deeply  involved or 
not. In the m ajority of cases high scores for insight were found, regardless of 
involvem ent levels. For instance, in  Cases 1-3 the score for insight is “ + + ”, but 
th is high level of insight is achieved w ith  involvem ent levels ranging from “-” to
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“ + ”, i.e., across the entire range of involvem ent encountered in  the cases. 
A nother in terp retation  is related to the w ay involvem ent was defined and 
m easured in  this study. We w ill refer to this in  the next section, w hen  we discuss 
the re la tionsh ip  betw een involvem ent and ow nership.
r e f u t e d  t e x t b o o k  t h e o r y  r e l a t i o n s . Relations can fall in  th is category because of 
two reasons: e ither the research was faulty or the textbook theory  needs 
m odifications. Of course, it is m uch easier, and in  m ost cases also more correct, to 
assum e the form er for an exploratory research project like this one. Nevertheless, 
let us look at the evidence.
• Top m anagem ent support leads to involvem ent. A top m anager can force all 
stakeholders to the table. The best illustration  of this is provided by Case 4, but 
Case 5 is another exam ple of the textbook theory, as Figure 15 indicates. Cases 3 
and 6 exem plify the negative version of the theory: low  top m anagem ent support 
leads to unsatisfactory involvem ent. U nfortunately, Cases 1 and  2 do not fit the 
theory at all. Therefore, it has to be accepted that we can draw  no conclusions on 
the basis of these data: involvem ent can be good (“ + ”) for values for top 
m anagem ent support across the w hole range from “-” up  to “ + + ”. There may 
still be a positive relationsh ip  betw een these two variables in  general, bu t this 
effect does not appear to have had an overriding influence in  these six specific 
cases.
• Group size ^  affects speed. A nother textbook classic is that w ith  larger groups, 
sessions in  particu lar and projects in  general tend  to proceed more slowly. 
However, we find no support for this relation from the data as show n in  Figure
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16. Speed can be high in  large groups (Cases 2 and 5) as w ell as in  sm all groups 
(Case 1). It can also be low  in  large groups (Case 4) and in  sm all groups (Case 3). 
The case data offer no evident explanation  for this, except that speed was 
probably more strongly influenced by other factors. If we tu rn  to the ind iv idual 
case evaluations, we find that in  Case 3 speed was low  because of low 
involvem ent, w hich  led to repetitions; in  Case 4 it was low  ow ing to a variety  of 
reasons, unw illing  partic ipants in  a political environm ent being one of them . In 
Case 6 speed was perceived as som ew hat low, no doubt partly  because of the 
com plexity  of the issue and probably because the project was still at an early 
stage. So we find different reasons, none of them  related to group size.
A nother possible explanation  is that bigger groups do indeed  slow  dow n the 
progress, bu t that in  Cases 2 and  5 the consultants m ay have found a w ay of 
overcom ing th is handicap.
• Fam iliarity with m e th o d  im proves com m unication. Several d istinguished  p rac ti­
tioners in  the business m odelling w orld  stress the need to make partic ipants 
fam iliar w ith  the particu lar m ethod they use, be it system  dynam ics or any other 
m ethodology, prior to the real m odelling process. This is supposed  to im prove 
the subsequent process considerably. It sounds like good advice, and  probably is 
too, if one can get the client sufficiently m otivated to comply.
Unfortunately, the case data from this research were of lim ited  value sim ply  
because hardly  any of the partic ipants w ere fam iliar w ith  a PBM m ethod. At 
most, one or two partic ipants out of a group of eight in  Case 4 had encountered 
sim ilar m ethodologies, w hilst in  Case 6 techniques stressing partic ipation  and 
team w ork were said to be com m on practice w ith in  the client company. So the 
data tell us little, o ther than  that it does seem  possible to have excellent
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com m unication in  the m odelling process w ithou t substantial p rior exposure to 
the various aspects of the m odelling m ethod.
• Invo lvem ent leads to com pleteness. The idea behind  this relation was that one 
needs inpu ts from all stakeholders to arrive at a com plete p icture of a problem . 
This relation cannot be confirm ed by our case data, as Figure 17 indicates. For 
this, we can see two reasons. First, the values for both variables fall w ith in  
narrow  ranges, w hich  im pedes a proper assessm ent of the relation. Second, 
com pleteness is not ju s t influenced by involvem ent, bu t by other variables such  
as “problem  sco p e” and “project s ize”. This explains why, w ith in  those narrow  
ranges, there are still w ide variations.
• Invo lvem ent leads to ownership. Full client involvem ent is an essential 
ingredient of all group m odel-build ing m ethods. One of the m ain reasons for this 
em phasis on client involvem ent is p recisely  this relation: if m anagers are not 
closely involved in  the m odelling process, they w ill feel little ow nership  for the 
model; it w ill not be their  m odel. Figure 18 sum m arizes the top-level case data 
for this relation.
If w e look at the data on this cornerstone of participatory  m odelling, then  we 
cannot help  bu t to be in itia lly  d isappointed , for a reasonable inference w ould  be 
that involvem ent m ay lead to ow nership, bu t certainly not always. In Cases 2 and 
3 there was (relatively) low  involvem ent bu t (relatively) high ow nership, w hilst 
in  Case 4 involvem ent was high yet ow nersh ip  was low. So half of the cases 
contradict th is relation, w hich  hardly  endorses the assertion that involvem ent 
leads to ow nership. This is a situation  sim ilar to the effect of involvem ent on 
insight, as we have seen in  the previous section.
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The m ain explanation  for this surprising  result m ay lie in  the specific 
in terpretation  that was given to the term s in  th is research. The reader w ill recall 
that we defined “invo lvem ent” as “being part of the project team ” or “being 
presen t at the m odelling sessio n s”. The figure show s that in  Cases 2 and 3 
involvem ent (i.e. attendance) was low  on average, because not all partic ipants 
w ere presen t at every m odelling session, for various reasons. The data at the 
ind iv idual level, however, reveal that those w ho did attend  frequently  also felt 
high ow nership. On the o ther hand  in  Case 4 attendance was high but ow nership  
is low. That is because in  Case 4 all stakeholders were forced to attend  the 
w orkshops by their CEO, bu t being presen t is not the sam e as active partic ipation  
or involvem ent. In o ther w ords, Cases 2 and 3 seem to suggest that attendance 
leads to ow nership, w hile Case 4 reveals that attendance in  itself is not a 
sufficient condition  to create ow nership. Given these contradictory results, it 
seem s that another (third) variable m ust be at play. Based on the results of the 
exploratory relations, w hich  w ill be discussed in  the next section, we assum e 
that it is the quality  of com m unication w hich  explains the contradiction.
An assessment of strongly confirmed exploratory relations
The preceding section  investigated cross-case data for 11 of the 66 relations 
contained in  our research m odel. These 11 were selected for their special in terest 
as representing  relations that w ere more or less “textbook th eo ry ”. But w hat about 
the o ther 55 relations? They too ought to be w orthy of interest, especially  any
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Fig. 19. Exploratory 
relations
Fig. 20.
Communications -► 
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relations that m ight be substan tia ted  by cross-case analysis. In all, 14 such 
relations, show n in  Figure 19, w ere clearly confirmed.
For reasons of com pleteness Figure 19 also contains dashed arrow s of 
re lationships that w ere discussed in  the previous sections. In the rem ainder of this
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^  usability
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section we w ill d iscuss four of the rem aining relationsh ips (thick arrows), because
they seem  im portan t to better understand  the effects of group m odel-building.
• C om m unication ^  ownership. Our revised version of “textbook theo ry” asserts 
that involvem ent in  the form of being presen t at the m odel-build ing process is 
not enough; only if people com m unicate openly  and effectively in  the course of 
the m odelling process, w ill they develop a feeling of ow nersh ip  for the resulting 
m odel. The case data show n in  Figure 20 appear to confirm that relationship .
If we look at the data case by case, we notice that w henever com m unication 
was good, so was ow nership  and vice versa. In Case 4 partic ipation  was forced, 
com m unication quality  was low  and there was no feeling of ow nership. In Cases
2 and 3 com m unication quality  was high and there was also a high level of 
ow nership. In Case 2 ow nersh ip  was som ew hat low er than  in  Case 3. This may 
have been due to the som ew hat low er level of consensus that was reached in  that 
project, bu t it m ay also be due to the low er feeling of control over the decision to 
be m ade by som eone else than  the group (see Vennix et al. 1996).
• Thoroughness leads to usability. The general idea beh ind  this re la tionsh ip  is 
that, the better your m odel is, the greater the u tility  of its findings w ill be: “m odel 
quality  im proves u sab ility”. But because usability  is part of the overall concept 
of “m odel qua lity ” in  the research m odel, a surrogate variable had to be found, 
and the two key com ponents, “com pleteness” and  “thoroughness” were 
in troduced  as substitu tes (see Table 1). The effect of com pleteness was only 
partially  confirmed, bu t the effect of thoroughness was strongly confirmed, as 
Figure 21 reveals.
Thoroughness was low  in  two instances (Cases 2 and 4), neither of w hich  led
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Fig. 22. Political sensi­
tivity ^  willingness
to d irectly  usable m odels. In three o ther cases thoroughness was good (“ + ”), 
w hich  coincided w ith  fairly usable up  to very usable results. Case 5 illustrates 
that it is possible to have a m odel that is not thoroughly analysed and yet is fairly 
usable.
Political sensitiv ity  decreases w illingness to cooperate. Politically  sensitive 
problem s pose career risks for partic ipants and, as a consequence, this relation 
postulates, they w ill tend  to be unw illing  to cooperate in  the m odelling process. 
Figure 22 show s the case data on this negative relation. The data p lo t is 
especially  nice, show ing an alm ost precise linear negative relation. Moreover, 
since the range of values is quite broad for both  variables, one can safely say that 
these data provide strong supportive evidence for this relationship . Finally, it is 
w orth  noting that in  the m ajority of cases political sensitiv ity  was not very 
high.
Process facilitation skills im prove com m unication  quality. This is also an 
in teresting  relationship , w hich  emerges from the case data. It seem s to be in  line 
w ith  o ther research w hich  suggests the im portance of the facilitator role in  group 
m odel-build ing projects (see Vennix e t al. 1993; Phillips and  Phillips 1995). The 
rela tionsh ip  is im portan t because it (in)directly also affects consensus build ing  
and com m itm ent (see also Korsgaard e t al. 1995).
Conclusion and discussion
The s tudy  reported  in  this paper has revealed som e interesting  results w ith  regard 
to two issues, first w ith  regard to re lationships that w ere rejected by the case study
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data, and second w ith  respect to m ore insight in to  factors responsible for 
accom plishing goals of group m odel-build ing in terventions, i.e., learning, con­
sensus and com m itm ent. W hen it  comes to the first point, th is study  has cast doubt 
on the follow ing ’’textbook” relationships:
• Group size im pedes the speed of the group m odel-build ing process. O bviously 
there are w ays to m itigate th is effect by using effective procedures and increasing 
focus.
• Top-m anagem ent support is m aybe a necessary bu t no t a sufficient condition  to 
guarantee real involvem ent. Partic ipation  in  the process does no t necessarily  
lead to ow nership  of the m odel. R ather ow nership  seem s to be created through 
high-quality  com m unication.
• Fam iliarity w ith  the m odelling m ethodology does no t seem  to be a prerequisite 
for effective com m unication.
Future research m ay attem pt to find out w hether these conclusions are valid  and to 
gain m ore insigh t into the underly ing processes.
W hen w e tu rn  to the second issue, the m ost im portan t claim s that have been 
m ade w ith  regard to group m odel-build ing are tha t it increases learning, helps to 
bu ild  consensus and com m itm ent and im proves system  perform ance. The six cases 
from th is study  ind icate  that, w ith  one exception, all cases w ere succesful in  
creating insight and in  build ing  consensus and com m itm ent. A ctual changes or 
im provem ents in  system  perform ance due to the in tervention  could no t really be 
stud ied , although in  the first tw o cases people report tha t results have been 
im plem ented  and system  perform ance has im proved. However, we do no t have 
hard  em pirical evidence for that.
W hen it com es to learning and insight, w ith  the exception of Case 4, in  all cases 
partic ipants say tha t they gained m ore insigh t into the ir problem . In the present 
study, the question w hether learning occurred and new  insights w ere generated 
w as established by partic ipan ts’ self reports. These m ay be questioned for at least 
two reasons. First, it m ay be the case tha t people are under the im pression tha t they 
d id  learn, w hile  in  fact th is is dubious (see, for instance, N aftulin  e t al. 1973). 
Second, people may report tha t they d id  learn, because they invested  tim e in  the 
project and it is sham eful to adm it tha t it w as a w aste of time. However, in  stud ies 
in  w h ich  learning from sim ulation  m odels is established in  a m ore objective w ay 
(e.g., by m ultip le  choice tests) sim ilar results are found (see Vennix 1990; Verburgh 
1994). On the o ther hand, w e do have to po in t out tha t ne ither of these stud ies w as 
able to find significant im provem ent in  m ental m odels in  any formal sense, e.g., 
people entertain ing m ore feedback loops or creating m ore explicit causal argu­
m entations (see also A ndersen e t al. 1994).
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In addition , as w e have seen, even w hen  it is assum ed tha t learning and insight 
take place, it is no t quite clear w hat factors cause insigh t to occur. In general, it is 
assum ed tha t learning is enhanced w hen  sim ulations are carried out and w hen  
involvem ent is high. Both these rela tionsh ips received only partial support from 
the data. Partial support for involvem ent m ay have been due to the w ay it w as 
defined and m easured. Partial support for sim ulation  suggests that substantial 
learning m ay also occur in  cases w hen  no sim ulations are conducted.
So, far from being sorted out, the loosely em ployed concepts of “learn ing”, 
“in sig h t” and “change in  m ental m odels” are quite opaque. C onceptual clarification 
is clearly needed. Future stud ies shou ld  thus be quite specific about w hat they 
m ean w hen  they suggest tha t people learn  from sim ulation  m odels, or that 
s im ulation  changes the ir m ental m odels. M oreover, research shou ld  focus on the 
factors tha t m ay be held  responsible for insight to occur.
W ith regard to consensus and com m itm ent to the decision, th is study  suggests 
tha t both are in  a significant w ay related to the process and the quality  of 
com m unication  w ith in  the group. Reaching consensus seem s to be d irectly  related 
to com m unication quality, w hile  com m itm ent is affected by the creation of 
ow nership  over the m odel through good com m unication. In turn, it  seem s tha t the 
skills of the group facilitator significantly affect the quality  of com m unication. 
Hence, w hen  it com es to learning, the sim ulation  m odel m ay seem  m ore im portant, 
but, w hen  it comes to build ing consensus and com m itm ent, the role of the group 
facilitator m ay be m ore significant. Given the im portance of consensus and 
com m itm ent for effective decision-m aking (Senge 1990; Vennix 1996), future 
stud ies should , am ong other areas, focus on the role of the facilitator and attem pt 
to identify  (in)effective facilitation  behaviour w ith  regard to build ing  consensus 
and com m itm ent.
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